Quantitative methods for analysis of integrin binding and focal adhesion formation on biomaterial surfaces.
Integrin binding and focal adhesion assembly are critical to cellular responses to biomaterial surfaces in biomedical and biotechnological applications. While immunostaining techniques to study focal adhesion assembly are well established, a crucial need remains for quantitative methods for analyzing adhesive structures. We present simple yet robust approaches to quantify integrin binding and focal adhesion assembly on biomaterial surfaces. Integrin binding to fibronectin and a RGD-containing synthetic peptide was quantified by sequentially cross-linking integrin-ligand complexes via a water-soluble homo-bifunctional cross-linker, extracting bulk cellular components in detergent, and detecting bound integrins by ELISA. Focal adhesion components (vinculin, talin, alpha-actinin) localized to adhesion plaques were isolated from bulk cytoskeletal and cytoplasmic components by mechanical rupture at a plane close to the basal cell surface and quantified by Western blotting. These approaches represent simple and efficient methodologies to analyze structure-function relationships in cell-material interactions.